Signals for activation and proliferation of murine T lymphocyte clones.
Biochemical signals required for the growth of T cell clones were studied. Antigen-specific helper T cell clones, 6-1 and KO.6, could enter the state similar to the resting state where the cells expressed only small numbers of interleukin 2 (IL2) receptors and could not respond to IL2 without antigenic stimulation. A combination of a phorbol ester, 12-O-tetradecanoylphorbol-13-acetate (TPA), and a calcium ionophore, A23187, induced the expression of IL2 receptors on resting 6-1 cells and induced DNA synthesis in the presence of IL2. TPA alone did not induce IL2 receptors. A23187 induced the expression of the receptors to some extent but did not induce DNA synthesis even in the presence of IL2. IL2 receptors induced by A23187 alone were mostly low affinity receptors, whereas the combination of TPA and A23187 induced high affinity receptors in addition to low affinity receptors. Resting KO.6 cells produced IL2 in response to a combination of TPA and A23187, whereas either one of the agents did not induce the production of IL2. Dicaprylin, a permeable diacylglycerol and a potent activator of protein kinase C (the Ca2+/phospholipid-dependent enzyme) could replace TPA in both cases when dicaprylin was repeatedly added to the culture. These results suggest that strong and continuous activation of protein kinase C together with calcium mobilization is required for IL2 production and IL2 receptor expression. On the contrary, signals for DNA synthesis generated by binding of IL2 to IL2 receptors are different from those for IL2 production and IL2 receptor expression, as the combination of TPA and A23187 could not induce DNA synthesis without IL2.